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RNA-seq libraries preparation and sequencing
Total RNA was extracted from spleen, kidney, liver, brain, and skeletal muscle using the RNAeasy Mini Kit (Qiagen, Hilden, Germany) according to the manufacturer's instructions. Five biological replicates were employed for muscle RNA extractions while one replicate was used for the other tissues. RNA concentration and integrity were measured with a NanoDrop ND-1000 spectrophotometer and assessed through a Bioanalyzer 2100 instrument (Agilent Technologies, Santa Clara, CA, USA). A total of nine non-normalized libraries for RNA sequencing experiments were prepared by using the SureSelect Strand Specific RNA-Seq Library Preparation kit (Agilent Technologies) and a PE sequencing was carried out on an Illumina HiSeq2500 (Illumina Inc., San Diego, CA, USA). Raw Illumina reads were deposited in the SRA repository under the accession numbers reported in Supplementary Table 8 .
Reads quality analysis and filtering
For both species, quality of Illumina raw reads was analyzed with the FastQC v0.11.6 program (http://www.bioinformatics.babraham.ac.uk/projects/fastqc/). Subsequently, low-quality regions and adapters were trimmed using Trimmomatic v0.36 5 . In order to improve the quality of C. myersi PacBio sequences, a hybrid error correction method was performed with the software LoRDEC v0.3 (Long Read DBG Error Correction) 6 , using as reference set the Illumina short reads of the same individual.
De novo genome assembly

Chionodraco myersi
Reads obtained from Illumina and PacBio Rs II for C. myersi were assembled with a hybrid strategy using the MaSuRCA v3.2.8 genome assembler 7 . Scaffolds shorter than 500 bp were removed as they are of limited use and probably artifacts.
Chionodraco hamatus
Global assembly of the Illumina reads obtained for C. hamatus was accomplished with the software CLC Genomics Workbench v10 (https://www.qiagenbioinformatics.com/) using a minimum contig size of 500 bp and default settings for the other parameters. To remove mitochondrial contamination from the resulting assemblies a BLASTN search (e-value threshold = 1E-5) against the complete C. myersi and C. hamatus mitochondrial genomes (NCBI acc numbers: NC_029737.1 and NC_010689.1) was performed.
Genomes quality assessment
To obtain genome assembly statistics, the Assemblathon2 script was used 8 well-conserved genes, was employed to investigate the completeness of the assembly.
To estimate the size, repeat content and heterozygosity of the genomes, a K-mer analysis (K=21) was conducted using Genomescope 10 with DNA PE libraries.
Genome masking
Repetitive elements were identified using RepeatModeler v1.0.11
(http://www.repeatmasker.org/RepeatModeler) and used to search against a fish protein database without transposon proteins to ensure exclusion of gene fragments. The fish database was downloaded from the NCBI GenBank repository selecting all the proteins belonging to the Teleostei class and filtered removing proteins with a similarity to transposon sequences (BLAST program against RepBase database (https://www.girinst.org/repbase/) setting a e-value cutoff of 1E-5). The search was performed using the BLAST v2.8 program 11 and setting an e-value cutoff of 1E-10.
Sequences with a significant match to genes were removed along with 50 bp upstream and downstream of the BLAST hit using the program ProtExcluder.pl v. were shorter than 50 bp, the entire sequence was excluded.
After this filtering step, 1,420 and 705 different repetitive elements were identified in C. hamatus and C. myersi, respectively. Repetitive elements were then used to mask the species genomes using RepeatMasker v4.08 (http://www.repeatmasker.org) leading to 9.18% (C. hamatus) and 38.41% (C.
myersi) of genome masked. This difference in percentage of masking is probably due to a difference in the genome assembly quality. The use of PacBio long reads in C. myersi assembly likely helped in resolving repetitive elements.
Gene prediction
Gene prediction was performed considering several sources of evidence: i) RNA-seq data; ii) nucleotide and protein alignments; iii) de novo gene training and prediction. A total of nine RNA-seq libraries coming from five tissues were used for gene prediction.
Trimmomatic 5 was used for adapter clipping. The minimum read length was set to 35 bp and a minimum quality score of 20 within a sliding window of 5 was enforced. RNA-seq reads were aligned against the reference genome using the GSNAP v2017 program 12 with default parameters and enabling the detection and alignment of spliced reads. Genome-guided transcript reconstruction was performed using StringTie v1.3.3, setting the minimum junction coverage to 3 (option -j) 13 . The transcripts were further assembled using the PASA v2. 1) Genes predicted only by ab initio programs: these genes were considered good only if confirmed by at least four different ab initio programs, if they were complete (with a start and a stop codon) and longer than 300 base pairs.
2) Gene supported only by external evidence (e.g. proteins/RNA-seq): they need to be confirmed by at least two different lines of evidence or by one external evidence and at least three different ab initio gene predictors.
3) Predicted genes with a low ab initio support (filter described at step 1) were further processed. Genes supported by less than four ab initio programs were searched against a database of teleost protein sequences. The fish database was downloaded from the NCBI GenBank repository selecting all the proteins belonging to the Teleostei class.
Proteins with a sequence coverage match higher than 70% and an e-value lower that 1E-20
were recovered.
Gene annotation
BLASTp 11 similarity searches (e-value threshold of 1E-5) of C. myersi and C. hamatus predicted genes were performed against the non-redundant protein database (NCBI In parallel, 689,078,664 paired-end Illumina reads, for a total of 83 Gbp, were obtained for C.
hamatus. A total of 94,665 scaffolds were assembled using the software CLC Genomics Workbench.
The N50 and L50 statistics were 51,057 and 3,829 for the scaffolds, 2,706 and 48,551 for the broken scaffolds (Supplementary Table 3 ). The quality of the genome assessed with BUSCO (Supplementary Genome annotation was based on similarity and experimental evidence from RNA-seq data produced in the present study (Supplementary Table 8 ). The total number of estimated proteincoding genes was 38,127 and 27,111 for C. myersi and C. hamatus, respectively.
A total of 24,649 of C. myersi protein-coding genes were assigned preliminary functions with BLASTp, and Gene Ontology (GO) terms were associated to 15,648 (63%) predicted genes based on BLASTp results and InterproScan, encompassing biological processes (2,599 (17%)), cellular components (2,585(16%)), and molecular functions (10,464 (67%)).
Genome annotation of C. hamatus assigned a total of 19,834 protein-coding genes to preliminary functions with BLASTp, with Gene Ontology (GO) terms assigned to 14,864 (75%) predicted genes based on BLASTp results and InterproScan, encompassing molecular functions (9,973 (67%)), biological processes (2,565 (17%)) and cellular components (2,326 (16%)).
